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L’incidence des troubles psychotiques et de la marginalisation
au niveau régional en Ontario, Canada: une étude de cohorte
rétrospective dans la population

Martin Rotenberg, MD1,2 , Andrew Tuck, MA2,
Kelly K. Anderson, PhD3,4 , and Kwame McKenzie, MD1,2

Abstract
Background: There is limited Canadian evidence on the impact of socio-environmental factors on psychosis risk. We sought
to examine the relationship between area-level indicators of marginalization and the incidence of psychotic disorders in
Ontario.
Methods: We conducted a retrospective cohort study of all people aged 14 to 40 years living in Ontario in 1999 using health
administrative data and identified incident cases of psychotic disorders over a 10-year follow-up period. Age-standardized
incidence rates were estimated for census metropolitan areas (CMAs). Poisson regression models adjusting for age and sex
were used to calculate incidence rate ratios (IRRs) based on CMA and area-level marginalization indices.
Results: There is variation in the incidence of psychotic disorders across the CMAs. Our findings suggest a higher rate of
psychotic disorders in areas with the highest levels of residential instability (IRR ¼ 1.26, 95% confidence interval [CI], 1.18 to
1.35), material deprivation (IRR ¼ 1.30, 95% CI, 1.16 to 1.45), ethnic concentration (IRR ¼ 1.61, 95% CI, 1.38 to 1.89), and
dependency (IRR ¼ 1.35, 95% CI, 1.18 to 1.54) when compared to areas with the lowest levels of marginalization. Marginalization attenuates the risk in some CMAs.
Conclusions: There is geographic variation in the incidence of psychotic disorders across the province of Ontario. Areas
with greater levels of marginalization have a higher incidence of psychotic disorders, and marginalization attenuates the differences in risk across geographic location. With further study, replication, and the use of the most up-to-date data, a case may
be made to consider social policy interventions as preventative measures and to direct services to areas with the highest risk.
Future research should examine how marginalization may interact with other social factors including ethnicity and
immigration.
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Abrégé
Contexte : Les données probantes canadiennes sont limitées en ce qui concerne l’effet des facteurs socio-environnementaux
sur le risque de psychose. Nous avons cherché à examiner la relation entre les indicateurs de marginalisation au niveau
régional et l’incidence des troubles psychotiques en Ontario.
Méthodes : Nous avons mené une étude de cohorte rétrospective auprès de toutes les personnes âgées de 14 à 40 ans
habitant en Ontario en 1999, à l’aide des données administratives de la santé, et nous avons identifié les cas incidents de
troubles psychotiques sur une période de suivi de 10 ans. Les taux d’incidence normalisés selon l’âge étaient estimés pour les
régions métropolitaines de recensement. Des modèles de régression de Poisson ajustés pour l’âge et le sexe ont servi à
calculer les rapports des taux d’incidence (RTI) selon la région métropolitaine de recensement et les indices de marginalisation
au niveau régional.
Résultats : Il y a une variation de l’incidence des troubles psychotiques parmi les régions métropolitaines de recensement.
Nos résultats suggèrent un taux supérieur de troubles psychotiques dans les régions où les niveaux sont les plus élevés en
matière d’instabilité résidentielle (RTI ¼ 1,26; IC à 95% 1,18 à 1,35), de privation matérielle (RTI ¼ 1,30; IC à 95% 1,16 à 1,45),
de concentration ethnique (RTI ¼ 1,61; IC à 95% 1,38 à 1,89), et de dépendance (RTI ¼ 1,35; IC à 95% 1,18 à 1,54) quand on
les compare avec les régions aux faibles niveaux de marginalisation. La marginalisation atténue le risque dans certaines régions
métropolitaines de recensement.
Conclusions : Il existe une variation géographique de l’incidence des troubles psychotiques dans la province de l’Ontario. Les
régions ayant des taux accrus de marginalisation ont une incidence plus élevée de troubles psychotiques, et la marginalisation
atténue les différences de risque dans les lieux géographiques. Plus d’étude, de réplication et d’utilisation de données les plus à
jour permettront d’examiner les interventions de politique sociale comme mesures préventives, et d’affecter des services aux
régions où le risque est le plus élevé. La recherche future devrait examiner comment la marginalisation peut interagir avec
d’autres facteurs sociaux, notamment l’ethnicité et l’immigration.
Keywords
epidemiology, incidence, geography, marginalization, psychosis, schizophrenia, social determinants, socio-environmental

Introduction
The seminal work of Faris and Dunham conducted in Chicago in the 1930s provided empirical evidence that the incidence of non-affective psychotic disorders varied based on
geographical and neighbourhood-level sociodemographic
factors. It was observed that in neighbourhoods with increasing levels of social disorganization, there was a higher incidence of schizophrenia.1 In the intervening years since this
early work, and with the advent of improved epidemiological methods, many studies have examined this association
and similarly found area-level social factors to be associated
with the risk of developing a psychotic disorder.2-4 Most of
the research examining the social causes of psychotic disorders have been conducted in Europe.5 The international
research has highlighted that people living in the most
deprived neighbourhoods are at higher risk of having a psychotic disorder.2 The most recent epidemiological work
from several European countries has also highlighted large
differences in the incidence of psychotic disorders between
different cities and urban contexts.6
In Canada, there is a small but growing body of research
on the role of social factors which may influence both the
incidence and course of psychotic disorders.7-11 This is an
important area of study considering prior work conducted in
Ontario has found people with schizophrenia have a 3-fold
increase in all-cause mortality when compared to the general
population12 and high levels of ongoing health service use.13

In Ontario, the largest province in Canada, we know that
where people live impacts how they use services. People
who live in more deprived areas use more mental health
services.14 In Toronto, the largest and most diverse city in
the province, presentation to emergency mental health services for psychosis differs based on the level of marginalization of the neighbourhood in which people reside. 10
Although there is prior Canadian research on health service
use in this clinical population,13,15-17 there has been limited
study of the role of social factors in the risk of developing a
psychotic disorder in the Canadian context. One study in
Ontario has looked at the risk of developing a psychotic
disorder in immigrant and refugee groups, finding that some
migrant groups have an elevated risk whereas others have a
lower risk.8
In Quebec, the second largest province, health administrative data have been used to examine the role of
socio-environmental and geographical factors in the risk of
developing first-episode psychosis. Similar to international
work on this topic, there was a higher incidence of psychosis
in the most deprived areas in Montreal.7 Differences in the
incidence rates of schizophrenia between Quebec City and
Montréal, 2 of the main metropolitan centres in the province,
and between urban and rural areas have also been found.18
The aim of the study was to examine the geographical
distribution and the role of area-level marginalization indicators on the incidence of schizophrenia spectrum psychotic
disorders in Ontario. We hypothesize that (i) there will be
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variation in incidence between major metropolitan centres
and (ii) there will be a higher incidence in areas with the
highest levels of marginalization.

Methods
Study Design, Setting, and Population
We constructed a retrospective cohort that included all
Ontario residents aged 14 to 40 years as of April 1, 1999,
using data from the universal public health insurance plan,
which has been described in detail previously.8 The cohort
was followed for 10 years to ascertain incident cases of
psychotic disorders. These ages were used as it would allow
for a 10-year follow-up period beyond the maximum age of
some of the early psychosis intervention programme in
Ontario. The cohort was constructed from the administrative
data holdings at ICES (formerly known as the Institute for
Clinical Evaluative Sciences), which enables linkage of individual records from multiple health administrative databases
across the province of Ontario.
At the time of cohort inception, approximately 11.5 million
people resided in Ontario.19 All individuals included in the
cohort were eligible for the Ontario Health Insurance Plan
(OHIP), the provincially administered health insurance plan,
in the 5 years prior to cohort inception. All long-term residents
who primarily reside in Ontario are eligible for OHIP.
Person-time of follow-up was calculated for each person
in the cohort from the time of cohort inception until an index
episode of a psychotic disorder, death, or the end of the
follow-up period. Those who had a history of contact with
health services in Ontario for a psychotic disorder up to
20 years prior to the cohort start date, dependent on the
databases, were removed to ensure incident cases were identified. This lookback window is in keeping with the optimal
lookback period described in the literature.20 All covariates
were defined at the time of cohort inception.

Data Sources
Sources of data included the Registered Persons Database
which is a central population registry containing basic demographic information that enables linkage across administrative data by identifying all Ontario residents insured by
OHIP; the Ontario Mental Health Reporting System containing data on hospitalizations to adult psychiatry beds; the
Canadian Institute for Health Information Discharge
Abstract Database containing data on all other acute care
hospitalizations and inpatient psychiatric hospitalizations
prior to 2005; the National Ambulatory Care Reporting System containing information on emergency department visits;
data on outpatient physician billings from OHIP; and the
Ontario Marginalization Index (ON-Marg) containing
area-level deprivation indices based on census data.

Case Ascertainment
Incident cases of psychotic disorders were identified over the
10-year follow-up window of 1999 to 2008 inclusive. Incident cases of psychotic disorders were based on either (i) a
primary discharge diagnosis from a general hospital bed with
a diagnosis of schizophrenia or schizoaffective disorder
based on International Classification of Diseases (ICD)-9
code 295.x, or ICD-10 code F20 or F25, (ii) a primary discharge diagnosis of schizophrenia or schizoaffective disorder from a psychiatric hospital bed based on Diagnostic and
Statistical Manual of Mental Disorders, fourth edition code
295.x, or (iii) a minimum of 2 OHIP billing claims or emergency department visits with a diagnostic code for schizophrenia or schizoaffective disorder (ICD-9 code 295.x, or
ICD-10 code F20 or F25) in a 12-month period. Previous
research has validated a similar algorithm for case ascertainment against medical chart diagnoses and found high sensitivity (91.6%) and moderate specificity (67.4%).21

Covariates and Exposure Classification
The socio-environmental exposures of interest included
(i) where people in the cohort reside in the province based
on census metropolitan area (CMA) and (ii) area-level indicators of marginalization.
(i) CMAs. The CMA of each cohort member was identified
based on postal code linkage at the time of cohort entry.
A CMA is a census geography that consists of 1 or more
municipalities situated around a core urban area. All CMAs
have a total population of at least 100,000 people, of which
at least 50,000 live in an urban core. The areas surrounding
the urban core have a high degree of integration with the
core.22 Of note, some areas within the CMA that are outside
the urban core may be classified as rural and described as the
rural fringe; however, these areas have a high degree of
integration and exposure to the urban population centre. For
the purpose of this study, we are comparing people who
reside in each of the province’s largest metropolitan population centres relative to those who reside in all other
non-urban areas and smaller population centres.
(ii) Area-level indicators of marginalization. Exposure to
area-level marginalization was captured by linking postal
codes for all cohort members at the time of cohort entry to
marginalization data from the ON-Marg. The ON-Marg is
based on census data and is comprised of 4 factors (constructed from principal component factor analysis) and
18 census indicators presented in Table 1. The index is
updated at regular intervals with the most recent census data
available; for the current study, the 2006 indicators were
used. The factors cover 4 distinct dimensions of marginalization: (i) material deprivation, an indicator of area levels of
poverty and inability to access and attain basic material
needs; (ii) residential instability, an indicator of housing or
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Table 1. Ontario Marginalization Index Dimensions and Census Indicators.23,24
Residential Instability

Material Deprivation

Dependency

Ethnic Concentration

Proportion of the population
Proportion of the population
Proportion of the population Proportion of the population
who are 65þ
who are recent immigrants
living alone
aged 20þ without a high-school
diploma
Proportion of the population Proportion of families who are
Dependency ratio (total population aged Proportion of the population
who self-identify as a visible
aged 16þ
lone parents
0 to 14 and 65þ/total population aged
minority
15 to 64)
Proportion of the population not
Average number of persons Proportion of the population
participating in labour force
per dwelling
receiving government transfer
(aged 15þ)
payments
Proportion of the population Proportion of the population
aged 15þ who are unemployed
who are single/divorced/
widowed
Proportion of dwellings that Proportion of the population
are apartment buildings
considered low income
Proportion of dwellings that Proportion of household living
are not owned
in dwellings that are in need
of major repair
Proportion of the population
who moved during the
past 5 years

family instability; (iii) dependency, an indicator of the
concentration of people who do not have income from
employment or may not be compensated for their work; and
(iv) ethnic concentration, an indicator of the concentration
of people who are immigrants and/or self-identify as belonging to a visible minority group. For each dimension, scores
were divided into quintiles based on the provincial distribution, with the first quintile representing the least marginalized areas and the fifth quintile representing the most
marginalized areas.

Poisson regression models were compared to negative
binomial models—given that the model estimates were similar, the data were not overdispersed, and the results of the
Poisson regression were presented.
All statistical analyses were conducted using Stata
version 16.127 and presented as incidence rates or IRRs with
95% CIs, and confidence intervals that do not include unity
are considered statistically significant. Mapping of incidence
estimates was conducted using QGIS version 3.6.28

Ethics Approval
Statistical Analyses
We summarized baseline characteristics of the cohort using
descriptive statistics, specifically means and standard deviations (SD) for continuous data and proportions for categorical data. Age- and sex-standardized incidence rates were
calculated per 100,000 person-years for the entire province
and for the CMAs, using the 1996 population of Canada25 as
the standard population to facilitate comparison across geographies by adjusting to the age structure of the standard
population. The 1996 census was used as this was the last
census prior to cohort entry. Sex-stratified age-standardized
rates were also calculated, as the risk of psychotic disorders
differs between males and females.26
We used multivariable Poisson regression models to
obtain adjusted incidence rate ratios (IRRs) with 95% confidence intervals (CIs). Complete case analyses were used
for all regression models. We first fit a model for the incidence in each CMA, relative to people not living in a CMA,
while adjusting for age and sex. We then proceeded to fit a
model that accounted for exposure to area-level marginalization, in addition to CMA, while adjusting for age and sex.

Ethics approval for this study was obtained from the research
ethics board at the Centre for Addiction and Mental Health,
Toronto, Ontario, Canada.

Results
The cohort included 4,284,694 people, of whom 50%
(n ¼ 2,158,166) were male. Of the total cohort, 0.7%
(n ¼ 32,017) people were unable to be linked to the
ON-Marg database due to missing postal code information
and were excluded from the analyses. Baseline characteristics of the cohort are presented in Table 2. There were 25,686
incident cases of psychotic disorder, of whom 62%
(n ¼ 15,809) were male and 38% (n ¼ 9,877) were female.
The mean age at the time of cohort entry was 28.0 years
(SD ¼ 7.9), and the mean age at the time of index diagnosis
was 32.5 years (SD ¼ 8.6).
The age- and sex-standardized incidence rate of psychotic
disorders among the entire cohort was 54.9 (95% CI, 53.6
to 56.3) per 100,000 person-years. Incidence rates by
CMA are visualized in Figure 1 and presented in Online
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Age at cohort entry (years)
Age at index diagnosis (years)
Marginalization (quintiles)
Instability
1 (lowest)
2
3
4
5 (highest)
Deprivation
1 (lowest)
2
3
4
5 (highest)
Ethnic concentration
1 (lowest)
2
3
4
5 (highest)
Dependency
1 (lowest)
2
3
4
5 (highest)

Characteristic
27.9 + 7.9
—

272,007 (12.7)
211,337 (9.9)
228,856 (10.7)
179,128 (8.4)
1,250,386 (58.4)
267,284 (17.2)
567,188 (26.5)
262,463 (12.3)
894,342 (41.8)
50,437 (2.4)
24,922 (1.2)
58,899 (2.8)
149,759 (7)
258,404 (12.1)
1,649,730 (77)
748,266 (34.9)
964,903 (45.1)
229,770 (10.7)
152,460 (7.1)
46,315 (2.2)

28.0 + 7.9
—

545,443 (12.9)
423,759 (10)
454,368 (10.7)
355,123 (8.4)
2,472,989 (58.2)
740,094 (17.4)
1,129,498 (26.6)
522,792 (12.3)
1,761,747 (41.4)
98,551 (2.3)
47,971 (1.1)
114,704 (2.7)
294,643 (6.9)
510,910 (12)
3,284,454 (77.2)
1,501,595 (35.3)
1,903,934 (44.8)
455,330 (10.7)
301,056 (7.1)
90,767 (2.1)

753,329
939,031
225,560
148,596
44,452

23,049
55,805
144,884
252,506
1,634,724

372,810
562,310
260,329
867,405
48,114

274,436
212,422
225,512
175,995
1,222,603

(35.7)
(44.5)
(10.7)
(7)
(2.1)

(1.1)
(2.6)
(6.9)
(12)
(77.4)

(17.7)
(26.6)
(12.3)
(41.1)
(2.3)

(13)
(10.1)
(10.7)
(8.3)
(57.9)

28.1 + 7.9
—

7,682 (30)
12,793 (50)
2,657 (10)
1,765 (7)
567 (2)

217 (1)
565 (2)
1,397 (5)
2,749 (11)
20,536 (81)

3,238 (13)
6,118 (24)
3,191 (13)
12,259 (48)
658 (3)

2,560 (10)
1,771 (7)
2,326 (9)
2,005 (8)
16,902 (66)

26.8 + 8.1
32.5 + 8.6

4,649 (30)
7,900 (50)
1,677 (11)
1,082 (7)
350 (2)

144 (1)
346 (2)
910 (6)
1,743 (11)
12,515 (80)

1,960 (13)
3,749 (24)
1,959 (13)
7,574 (48)
416 (3)

1,516 (10)
1,067 (7)
1,423 (9)
1,254 (8)
10,398 (66)

25.8 + 8.1
31.2 + 8.6

Incident Male Cases
All Incident Cases
Provincial Population Male (n ¼ 2,158,166); Female (n ¼ 2,126,533);
(n ¼ 25,686); Mean + SD (n ¼ 15,809); Mean + SD
Mean + SD and
Mean + SD and
(n ¼ 4 284 699); Mean
and no. (%)
and no. (%)
no. (%)
no. (%)
+ SD and no. (%)

Table 2. Sociodemographic Characteristics of the Cohort Aged 14 to 40 Years Living in Ontario as of April 1, 1999.

3,033 (31)
4,893 (50)
980 (10)
683 (7)
217 (2)

73 (1)
219 (2)
487 (5)
1,006 (10)
8,021 (82)

1,278 (13)
2,369 (24)
1,232 (13)
4,685 (48)
242 (2)

944 (10)
704 (7)
903 (9)
751 (8)
6,504 (66)

28.6 + 7.8
34.5 + 8.3

Incident Female Cases
(n ¼ 9,877); Mean + SD
and no. (%)
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Figure 1. Maps of the age-adjusted incidence rates of psychotic disorders in Ontario for the entire cohort, males and females per 100,000
person years.

Appendix 1. Across the province, there was a higher incidence among males, with an age-standardized incidence rate
of 67.4 (95% CI, 65.4 to 69.6) per 100,000 person-years,
compared to an age-standardized incidence rate of 42.4
(95% CI, 40.8 to 44.1) per 100,000 person-years in females.
Incidence rates varied between CMAs across the province.
For the entire cohort, standardized incidence rates ranged
from 51.4 (95% CI, 50.1 to 52.7) per 100,000 person-years
in people residing outside of CMAs to 74.5 (95% CI, 73.0 to
76.1) per 100,000 person-years in Kingston.
We found the risk of developing a psychotic disorder was
higher in specific CMAs and was associated with area-level
marginalization (Table 3). The rates of psychotic disorder
were significantly elevated in Kingston, Belleville, Peterborough, Toronto, Hamilton, St. Catharines, Brantford, Guelph,
London, Windsor, Sarnia, and Sudbury, when compared to
those who were not residing in a CMA and without
area-level marginalization being taken into account. The

highest risk was observed in Kingston (IRR ¼ 1.48, 95%
CI, 1.27 to 1.62) when compared to non-CMAs.
Marginalization attenuated the IRR when added to the
model, whereby previously significant IRRs in many of the
CMAs are no longer statistically significant when compared
to non-CMA areas. When area-level marginalization is taken
into account, the elevated risk persists in Kingston
(IRR ¼ 1.20, 95% CI, 1.05 to 1.37), Guelph (IRR ¼ 1.23,
95% CI, 1.06 to 1.41), Sarnia (IRR ¼ 1.24, 95% CI, 1.05 to
1.46), and a marginally elevated risk in Toronto (IRR ¼ 1.04,
95% CI, 1.00 to 1.08). With these additional factors accounted
for, we found a lower risk of developing a psychotic disorder
in Hamilton (IRR ¼ 0.86, 95% CI, 0.80 to 0.92) and Windsor
(IRR ¼ 0.90, 95% CI, 0.82 to 0.99) when compared to
non-CMA areas.
We found higher risk of psychotic disorders in areas with
higher levels of marginalization for each of the 4 indicators,
when compared to areas with the lowest levels of

The Canadian Journal of Psychiatry 67(3)

222

Table 3. Age- and Sex-adjusted Incidence Rate Ratios by Census
Metropolitan Areas (CMAs) Compared to Non-CMAs in Ontario
and Model with Marginalization Factors.

Variable

Model 1
Adjusted IRR
(95% CI)

CMAs
Non-CMA
Ref.
Ottawa–Gatineau
1.01 (0.94 to 1.07)
Kingston
1.48 (1.27 to 1.62)
Belleville
1.37 (1.12 to 1.68)
Peterborough
1.36 (1.16 to 1.58)
Oshawa
1.08 (0.99 to 1.18)
Toronto
1.36 (1.10 to 1.17)
Hamilton
1.06 (1.00 to 1.12)
St. Catharines—
1.15 (1.11 to 1.47)
Niagara
Kitchener
1.06 (0.98 to 1.14)
Brantford
1.28 (1.11 to 1.47)
Guelph
1.33 (1.16 to 1.53)
London
1.16 (1.08 to 1.25)
Windsor
1.17 (1.07 to 1.28)
Sarnia
1.18 (1.02 to 1.37)
North Bay
1.12 (0.94 to 1.34)
Greater Sudbury
1.19 (1.03 to 1.37)
Sault Ste. Marie
0.94 (0.80 to 1.10)
Thunder Bay
1.13 (0.99 to 1.29)
Marginalization
Instability (quintiles)
1
—
2
—
3
—
4
—
5
—
Deprivation (quintiles)
1
—
2
—
3
—
4
—
5
—
Ethnic Concentration (quintiles)
1
—
2
—
3
—
4
—
5
—
Dependency (quintiles)
1
—
2
—
3
—
4
—
5
—

Model 2
Adjusted IRR
(95% CI)
Ref.
0.93 (0.86 to 1.01)
1.20 (1.05 to 1.37)
1.14 (0.92 to 1.42)
1.01 (0.85 to 1.20)
1.01 (0.92 to 1.12)
1.04 (1.00 to 1.08)
0.86 (0.80 to 0.92)
0.99 (0.91 to 1.09)
1.02 (0.93 to 1.11)
0.98 (0.85 to 1.14)
1.23 (1.06 to 1.41)
0.97 (0.88 to 1.06)
0.90 (0.82 to 0.99)
1.24 (1.05 to 1.46)
0.87 (0.72 to 1.04)
1.14 (0.98 to 1.33)
0.88 (0.73 to 1.05)
1.09 (0.94 to 1.26)

Ref.
0.97 (0.91 to 1.04)
1.09 (1.02 to 1.16)
1.23 (1.15 to 1.32)
1.26 (1.18 to 1.35)
Ref.
1.13 (1.07 to 1.19)
1.11 (1.02 to 1.19)
1.20 (1.11 to 1.29)
1.30 (1.16 to 1.45)
Ref.
1.21 (1.03 to 1.42)
1.22 (1.04 to 1.42)
1.29 (1.11 to 1.51)
1.61 (1.38 to 1.89)
Ref.
1.13 (1.06 to 1.20)
1.13 (1.03 to 1.23)
1.17 (1.06 to 1.28)
1.35 (1.18 to 1.54)

Notes. IRR ¼ incidence rate ratio.
CI ¼ confidence interval, Ref. ¼ reference category, *Unless otherwise
indicated; statistically significant results bolded.

marginalization. There is higher risk in areas with the highest
levels of instability (IRR ¼ 1.26, 95% CI, 1.18 to 1.35),
deprivation (IRR ¼ 1.30, 95% CI, 1.16 to 1.45), ethnic
concentration (IRR ¼ 1.61, 95% CI, 1.38 to 1.89), and

dependency (IRR ¼ 1.35, 95% CI, 1.18 to 1.54) when compared to areas with the lowest levels of marginalization on
these indicators.

Discussion
In this study, we found differences in the incidence rates of
psychotic disorders across geographic areas in the province of
Ontario. There are differences in incidence rates between
males and females, and differences between major metropolitan areas, when compared to areas outside of metropolitan
areas. Approximately 40% of incident cases occurred outside
of the major metropolitan areas in the province. Some geographical differences remain when area-level marginalization
is considered, although the effects are attenuated. Greater
levels of marginalization on each of the 4 factors were
associated with a higher incidence of psychotic disorders.
Before accounting for marginalization, we observed
significantly elevated rates of psychotic disorder in smaller
metropolitan areas in Southeastern Ontario, specifically in
Kingston, Belleville, and Peterborough. There were also
elevated rates in South Western Ontario in Guelph, London,
Windsor, and Sarnia. In Northern Ontario, there were
elevated rates in Sudbury. Toronto, the largest city in
Ontario, also has an elevated rate of psychotic disorders,
compared to non-metropolitan areas.
Marginalization attenuates differences in risk across
metropolitan areas. We found lower rates in Windsor and
Hamilton when area-level marginalization was accounted
for. The rates in Kingston, Guelph, and Sarnia remain elevated, albeit with attenuated effects. This suggests that
area-level marginalization may play an important role in
explaining geographic differences in the risk of developing
a psychotic illness.
Previous literature has highlighted elevated rates of
psychotic illness in urban areas.29 In the current study, we
looked at rates among people residing in major metropolitan
areas, which include urban areas and surrounding areas that
are integrated with the urban core. This suggests that contextual factors associated with geography are important to consider. Some of the marginalization factors examined in this
study may be present at different levels in metropolitan and
non-metropolitan areas, which can increase the risk of developing a psychotic disorder. Therefore, there may be marginalized areas in both metropolitan and non-metropolitan areas
which may have elevated risk. Although greater levels of
ethnic concentration may be largely located in urban environments, areas with high levels of material deprivation and
dependency are present in rural regions of the province.
In the current study, areas with the highest levels of ethnic
concentration had the highest risk of psychotic disorders.
Previous work looking at the risk of developing psychotic
disorders among immigrant and refugee populations in
Ontario has found that there are elevated rates of psychosis
in some migrant groups and lower rates in others.8 The current study does not account for individual-level immigration
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status, which would be important to further understand the
role of area-level ethnic concentration, which takes into
account both visible minority status and immigrant concentration. Previous work in Europe has found that ethnic
density, which looks at the concentration of people of a
similar ethnic background in an area, moderates risk of
psychosis in ethnic minority groups, who may have an elevated baseline risk compared to the general population.30,31
Although there may be some similarities between ethnic
concentration and ethnic density, it is not the same measure,
as the latter implies same-group ethnic density, and we do
not know the ethnic backgrounds of people in the current
study nor the specific ethnic breakdown in the areas in which
they reside. There has yet to be work conducted in Ontario
that looks at the incidence of psychotic disorder in relation to
ethnic minority status or racialized identity.

Limitations
This study is limited by the fact that exposure to area-level
marginalization was defined at the time of cohort entry, and
we did not account for changes in exposure during the
follow-up period. Furthermore, any movement between
geographical areas was not accounted for and may have influenced exposure and risk. Prior research suggests that following
the first episode of psychosis, people may move to both areas of
higher and lower marginalization. 32,33 This study only
accounts for marginalization at the area level, and it is important to highlight that individual-level data on sociodemographic factors were not available, including individual-level
immigration history. Previous research has found that
neighbourhood-level factors moderate the role of
individual-level social factors in relation to psychosis risk.29,30
This study used administrative health data that were not
collected to specifically answer the research questions we
posed. To reduce potential misclassification, we used a validated algorithm to identify incident cases.21 The algorithm
was created to identify cases of chronic schizophrenia; however, in this study, we are using it to identify incident cases
of psychotic disorder, and it may therefore have different
psychometric properties. The algorithm has a positive
predictive value of 67.4%, which suggests that some cases
identified in this cohort may be false positives.
Furthermore, the data used for the current study and the
previous validation study are over 10 years old and warrant
replication. Beyond replication, there is also an opportunity
to use up-to-date socio-environmental and clinical data for
predictive modelling to forecast service use and resource
allocation as recently been done in the United Kingdom.34,35
This study was not designed to make causal inferences
and does not account for all factors that may be part of a
causal pathway. Given that environmental factors only
explain a portion of the risk, it is also important to consider
genetic and other individual biological factors that impact a
person’s risk of developing psychosis.36 Both family history,
genetic factors 37 and unobservable familial selections
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factors (e.g., relatives who also have an increased risk of
developing a psychotic disorder who may be more likely to
reside in marginalized or urban areas)38 as well as patterns of
substance use may be associated with socio-environmental and
geographical factors that are examined in this study. Due to
limitations of the data sources used, we were not able to
account for substance-use patterns at the individual and area
levels nor genetic and familial factors in this study. Future
research should build on these limitations and further examine
how the socio-environmental factors examined in this study are
impacted by known biological risk factors and substance use
patterns39 using spatial approaches that explore synergistic
risk.37 Beyond biological factors, further attention should also
be given to the role of other socio-environmental factors
including immigration, ethnicity, and additional contextual
factors including social capital, which may have important
roles in moderating risk. These factors, in addition to geography and socio-environmental factors, should be examined in
relation to the incidence of psychotic disorders as well as in
relation to health service utilization and care outcomes.

Conclusion
We found geographic variation in the incidence of psychotic
disorders across the province of Ontario, and incidence was
associated with contextual socio-environmental factors.
There were elevated rates of psychotic disorders in some
of the major metropolitan areas in the province when compared to areas outside of these metropolitan areas. Area-level
marginalization appears to attenuate the risk associated with
geographical location. Future research should account for
important individual-level factors and examine how they
may influence the risk of developing a psychotic disorder,
particularly in relation to area-level factors. With further
replication, use of the most up-to-date data and further study
of socio-environmental exposures future work may be useful
in informing social policy interventions as preventative measures and planning delivery of services. It is particularly
important to target services for people with the first episode
of psychosis, to ensure adequate resource allocation across
the province, and to direct services to areas with elevated
rates of psychotic disorders.
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